
On June 19, 2010 at 10:19, the

second shock tube from the north

(facing east), bottom row of the

6DF2 convection coil ruptured.

At 10:19, the stress at a local

bulge exceeded the tensile

strength of the 2nd shock tube on

the NE end.

6DF2 Convection Coil Tube Rupture on 6/19/10

Cause Tree Rev 01

From 9:52-10:04, there was

localized heating from a fire in

the convection box on the NE

side enveloping the 2nd shock

tube.

From 9:55-10:16, a

significant amount of heat

was retained in the 2nd

shock tube wall (>>1650

degF).

AND

AND

At 9:55, Operations

shutdown the debut feed

pump 6DG24.

At 9:53, Operations

completed shutdown

of the reactor section

of CRU#1.

It was established

practice to shutdown

this flow when there

is a leak in the coil.

It was established

practice (procedure) to

purge the debut system

with 250# steam when

there is a leak in the coil.

At 10:16, the pressure in the

debut system had dropped

lower than the 250# steam

pressure (creating steam

flow).

AND

From 6/18 22:05 to 6/19

9:52, there was a sufficient

amount of debut feed

vaporized on the East side

of the convection box.

The vaporized debut feed

was above auto-ignition.

There was sufficient mixing

of the vaporized debut feed

and the O2 at the North

end of the convection box.

From 9:52 to 10:04, there

was a sufficient amount

of O2 at the North end of

the convection box.

Auto-ignition temperature for

this hydrocarbon ranges from

8-900 degF.

The flue gas temperature up

to the heater trip at 9:55 was

about 1200 degF.

At 6/18 22:05, there was a

leak of debut feed 3" into

the inlet tube of the

convection coil (east side).

See cause tree for 6DF2

Corrosion.

There was flue gas

mixing at the north end as

F3&4 gases met with F2

gases going out the

stack.

There was enough

oxygen in the flue gas

coming from F3 and

F4 at the North side

under the coil.

At 9:00/9:03, the

induced draft dampers

(PC320) were opened

(from 13-20%).

Operator was

responding to a low

O2 alarm (AC103

“excess O2 @8:59,

9, 9:01)

It was established

procedure to respond

to low O2 by adding

more air via the ID

dampers.

AND AND AND

OR

AND

At about 10:00,

Operators started to line

up the 250# emergency

steam to the convection

coil.

From 9:52 to 9:55,

there was enough

oxygen coming in

through the induced

draft dampers.

The induced draft

dampers (PC320)

remained open until the

6DF2 shutdown on IPF

low flow.

AND

From 9:55 to 10:04,

there was enough

oxygen coming in

through the stack

dampers.

At 9:55, the stack

dampers (ZI320)

opened (upon IPF

6DF2 shutdown).

AND

By 10:05, Operators

fully opened the 2"

emergency dump

valve.

At 9:55, the debut

charge pump was

shutdown (source of

pressure in the debut

system).

AND

There appears to be

some question as to the

reliability of these O2

sensors.

Operators thought they

had to wait until the

pressure source had

been shutdown (G24).

Operators were trying

to avoid overwhelming

the flare system.

AND

From 9:52 to 10:16, the 2nd shock

tube operated at a temperature

exceeding the upper critical

temperature of 5Cr on the NE end

(>>1650 degr F).

From 9:52 to 10:16, a bulge was

created on the 2nd shock tube wall

at the NE end  (> 50% creep

damage).

From 10:16 to 10:19, 250#

steam flow created a

sufficient amount of

pressure in the coil.

AND

At 10:16, 250#

emergency steam started

to flow to the debut feed/

convection coil line.

AND

The bulge had significantly

thin walls.

AND

Operations wanted to

shutdown the heater.

AND

The shutdown

procedure requires

bypass of the low flow

shutdown and to only

shutdown the heater if

the “fire is large

enough.”

It took about 16

minutes to drop 100

pounds though a 2"

valve.
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